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DETAILED ACTION 

Drawings 

The drawings are objected to because the sectional views are not properly cross- 
hatched (see MPEP 608.02). Corrected drawing sheets in compliance with 37 CFR 
1 .121 (d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be necessary 
to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6, 8, 9, 21-23, 26-35, 37-42, 44-49, and 51-57 are rejected under 35 
U.S.C. 102(b) as being anticipated by US 6,329,610 (Takubo). 

Takubo discloses, referring primarily to figure 17, an interlayer interconnection 
unit for a printed circuit board (PCB), comprising: an interstitial bridge pad (106a) having 
a first side and a second side, wherein said interstitial bridge pad is disposed between a 
first dielectric layer (103) and a second dielectric layer (101); a first blind via (107b) 
disposed on said first side of said interstitial bridge pad, wherein said first blind via 
extends through said first dielectric layer and a second blind via (shown not referenced) 
disposed on said second side of said interstitial bridge pad, wherein said second blind 
via extends through said second dielectric layer, wherein said interstitial bridge pad is 
adapted to electrically connect said first blind via to said second blind via [claim 1], 
wherein said interstitial bridge pad comprises a disc-shaped conductive element (col. 
26, lines 55-65) [claim 2] wherein said first blind via extends from a first conductive layer 
(104b), through said first dielectric layer, and to said first side of said interstitial bridge 
pad, and said second blind via extends from a second conductive layer (106b), through 
said second dielectric layer; and to said second side of said interstitial bridge pad [claim 
3], wherein said first conductive layer and said second conductive layer each comprise 
copper foil (col. 15, lines 45-55) [claim 4], wherein said first blind via extends from a first 
capture pad (104b) to said first side of said interstitial bridge pad, and said second blind 
via extends from a second capture pad (106b) to said second side of said interstitial 
bridge pad [claim 5], wherein said first capture pad and said second capture pad each 
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have a diameter less than a diameter of said interstitial bridge pad [claim 6], wherein: 
said PCB comprises a bridge layer disposed between said first dielectric layer and said 
second dielectric layer, and said interstitial bridge pad is located within said bridge layer, 
and wherein said interstitial bridge pad lacks electrical connection, within said bridge 
layer, to a conductive element of said bridge layer [claim 8], wherein said interstitial 
bridge pad is coaxial in a z direction with said first blind via and with said second blind 
via [claim 9]. 

Also, Takubo discloses, a carrier for a multilayer printed circuit board (PCB), said 
carrier comprising a pseudo three-layer core, said pseudo three-layer core including: a 
first metal layer (106b); a first dielectric layer (101) disposed on said first metal layer; a 
bridge layer (106a) disposed on said first dielectric layer; a second dielectric layer (103) 
disposed on said bridge layer; and a second metal layer (104b) disposed on said 
second dielectric layer, wherein said bridge layer comprises a plurality of spaced apart 
interstitial bridge pads, and wherein at least one of said plurality of interstitial bridge 
pads is adapted for providing an interlayer interconnection between said first metal layer 
and said second metal layer [claim 21], wherein each of said plurality of interstitial 
bridge pads is connected to said first metal layer by a first blind via (shown not 
referenced) and each of said plurality of interstitial bridge pads is connected to said 
second metal layer by a second blind via (107b) [claim 22], wherein said bridge layer 
lacks an electrical connection between said plurality of interstitial bridge pads [claim 23], 
wherein said first metal layer comprises a first signal layer of said PCB, and said second 
metal layer comprises a second signal layer of said PCB [claim 26], further comprising 
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at least a third signal layer (104b) laminated to said pseudo three-layer core [claim 27], 
wherein said carrier comprises from 2 to 4 additional layers (104b, 104a) laminated to 
said pseudo three-layer core [claim 28]. 

Moreover, Takubo discloses, a pseudo three-layer core for a printed circuit board 
(PCB), comprising: a plurality of interlayer interconnection units, wherein each of said 
plurality of interlayer interconnection units extends from a first metal layer (106b) to a 
second metal layer (104b); a first dielectric layer (1 01 ) disposed on said first metal layer; 
a bridge layer (106a) disposed on said first dielectric layer; and a second dielectric layer 
(103) disposed on said bridge layer, wherein said second metal layer is disposed on 
said second dielectric layer, and wherein at least one of said plurality of interlayer 
interconnection units comprises: an interstitial bridge pad located within said bridge 
layer; a first blind via (shown not referenced) extending from said first metal layer to a 
first side of said interstitial bridge pad; and. a second blind via (107b) extending from 
said second metal layer to a second side of said interstitial bridge pad [claim 29] 

Furthermore, Takubo discloses a multi-layer printed circuit board (PCB), 
comprising: a first signal layer (106a); a second signal layer (104a) a bridge layer (104b) 
disposed between said first signal layer and said second signal layer; and a plurality of 
interlayer interconnection units, each of said plurality of interlayer interconnection units 
adapted for connecting said first signal layer with said second signal layer through said 
bridge layer, wherein at least one said plurality of interlayer interconnection units 
comprises: a pair of opposed coaxial blind vias (107b, and another shown not 
referenced); and a bridge pad (104b) disposed between, and in electrical contact with, 
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said pair of blind vias [claim 30], wherein: said bridge pad includes a first side and a 
second side; and wherein said pair of opposed coaxial blind vias comprise a first blind 
via disposed on said first side of said bridge pad, and a second blind via disposed on 
said second side of said bridge pad [claim 31], further comprising at least one additional 
dielectric layer (101 ) laminated to said first signal layer, and at least one additional 
signal layer (106b) laminated to said at least one additional dielectric layer [claim 32]. 

Moreover, Takubo discloses, a multi-layer PCB, comprising: at least one pseudo 
three-layer core including: a first metal layer (106b); a first dielectric layer (101) 
disposed on said first metal layer; a bridge layer (106a) disposed on said first dielectric 
layer; a second dielectric layer (103) disposed on said bridge layer; a second metal 
layer (104b) disposed on said second dielectric layer; and a plurality of interlayer 
interconnection units for electrically interconnecting said first metal layer with said 
second metal layer, wherein at least one of said plurality of interlayer interconnection 
units comprises: an interstitial bridge pad (106a) having a first side and a second side; a 
first blind via (shown not referenced) disposed on said first side of said interstitial bridge 
pad and a second blind via (107b) disposed on said second side of said bridge pad 
[claim 33], wherein each of said plurality of interlayer interconnection units is adapted 
for electrically interconnecting said first metal layer with said second metal layer [claim 
34], wherein each of said first metal layer and said second metal layer comprises a 
signal layer and said multilayer PCB further .comprises at least one additional signal 
layer (104a) laminated to said at least one pseudo three-layer core [claim 35], wherein 
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said multilayer PCB comprises from 1 to 4 pseudo three-layer cores and from 4 to 28 
signal layers [claim 37]. 

Additionally, Takubo discloses, a multilayer PCB, comprising: means for carrying 
a plurality of signal layers; and means for interconnecting at least two of said plurality of 
signal layers, wherein said carrying means comprises a pseudo three-layer core, 
wherein said pseudo three-layer core includes an internal bridge layer (106a) that 
comprises a plurality of interstitial bridge pads, and wherein said interconnecting means 
comprises a pair of opposed blind vias disposed on either side of each of said plurality 
of interstitial bridge pads [claim 38], wherein said bridge layer comprises an internal 
pseudo metal layer (106a) disposed between a first dielectric layer (101) and a second 
dielectric layer (103), and wherein said interconnecting means is adapted for 
interconnecting said plurality of signal layers [claim 39]. 

In addition, Takubo discloses a method for forming a multilayer printed circuit 
board (PCB), comprising: a) providing a metal clad first dielectric layer (101 ) having first 
metal clad side and a second metal clad side, b) forming a bridge layer (106a) from said 
second metal clad side, wherein said bridge layer comprises a plurality of bridge pads, 
and wherein said first metal clad side comprises a first metal layer (106b); c) providing a 
second dielectric layer (103) on said bridge layer, wherein said second dielectric layer 
has a second metal layer (104b) disposed thereon; d) forming a first blind via through 
said first dielectric layer (shown not referenced), wherein said first blind via extends 
from said first metal layer to a first side of at least one of said plurality of bridge pads; 
and e) forming a second blind via (107b) through said second dielectric layer, wherein 
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said second blind via extends from said second metal layer to a second side of said at 
least one of said plurality of bridge pads [claim 40], wherein said step b) comprises 
etching said second metal clad side of said first dielectric layer to form said at least one 
of said plurality of bridge pads (col. 21, lines 10-15) [claim 41], wherein: said second 
metal clad side comprises copper foil, and wherein said at least one of said plurality of 
bridge pads comprises copper (col. 21, lines 10-15) [claim 42], wherein said bridge layer 
lacks electrical connectivity between said plurality of bridge pads [claim 44], wherein 
said steps c) and d) respectively comprise forming said first blind via and said second 
blind via by a process selected from the group consisting of laser drilling, plasma 
drilling, and photo-defining (col. 22, lines 5-25) [claim 45], further comprising: e) plating 
shut said first blind via and said second blind via (col. 26, lines 55-65) [claim 46], 
wherein' said method involves only a single plating cycle [claim 47], wherein after said 
step e), said first metal layer and said second metal layer each have a thickness in the 
range of from about 0.8 to 1 .4 mils (col. 22, lines 10-15) [claim 48], wherein after said 
step e) said first metal layer and said second metal layer each have a thickness in the 
range of from about 0.9 to 1.1 mils (col. 22, lines 10-15) [claim 49]. 

Moreover, Takubo discloses, a method for forming a multilayer printed circuited 
board (PCB), comprising: a) forming a pseudo three-layer core, said pseudo three-layer 
core including: a first metal layer (106b); a first dielectric layer (101) disposed on said 
first metal layer, a bridge layer (106a) disposed on said first dielectric layer; a second 
dielectric layer (103) disposed on said bridge layer; and a second metal layer (104b) 
disposed on said second dielectric layer, wherein said bridge layer comprises a plurality 
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of spaced apart interstitial bridge pads; and b) forming a plurality of interlayer 
interconnection units for interconnecting said first metal layer and said second metal 
layer, wherein each of said interlayer interconnection units includes: a first blind via 
(shown not referenced) disposed on a first side of one of said plurality of interstitial 
bridge pads, wherein said first blind via extends from said first metal layer through said 
first dielectric layer; and a second blind via disposed on a second side of one of said 
plurality of interstitial bridge pads, wherein said second blind via (107b) extends from 
said second metal layer through said second dielectric layer [claim 51], wherein: said 
step b) comprises plating shut said first blind via and said second blind via, and said 
method includes only a single plating cycle (col. 26, lines 55-65) [claim 52], wherein 
each of said first blind via and said second blind via has an aspect ratio of at least about 
1 :1 [claim 53], wherein each of said interlayer interconnection units has an effective 
aspect ratio of at least about 2:1 [claim 54]. 

Alternately, Takubo discloses, referring primarily to figure 2, a method for forming 
a multilayer printed circuit board (PCB), comprising: a) a step for forming a pseudo 
three-layer core, wherein said pseudo three- layer core includes a first metal layer 
(12a), a first dielectric layer (21c) disposed on said first metal layer; a bridge layer (16) 
disposed on said first dielectric layer; a second dielectric layer (21b) disposed on said 
bridge layer; and a second metal layer (15) disposed on said second dielectric layer; 
and b) a step for forming a plurality of interlayer interconnection units for electrically 
interconnecting said first metal layer and said second metal layer, wherein each of said 
interlayer interconnection units includes a pair of opposed coaxial blind vias (31), and a 
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bridge pad disposed between, and in electrical contact with, said pair of blind vias, 
wherein said bridge layer comprises a plurality of said bridge pads [claim 55]. 

Similarly, Takubo discloses method for forming a pseudo three-layer core for a 
PCB, comprising: a) providing a first metal layer (12a), b) providing a first dielectric layer 
(21c) on said first metal layer; c) forming a bridge layer (16) on said first dielectric layer, 
said bridge layer comprising a plurality of bridge pads; d) providing a second dielectric 
layer (21b) on said bridge layer; e) providing a second metal layer on said second 
dielectric layer; f) forming a first blind via (31 ) on a first side of each of said plurality of 
bridge pads, wherein said first blind via extends from said first metal layer through said 
first P dielectric layer; and g) forming a second blind via (31 ) on a second side of each 
of said plurality of bridge pads, wherein said second blind via extends from said second 
metal layer through said second dielectric layer [claim 56], wherein: said first dielectric 
layer comprises a first side and a second side, said first side having said first metal 
layer disposed thereon, and said second side having a layer of copper foil disposed 
thereon, and said step c) comprises etching said layer of copper foil (col. 22, lines 10- 
20) [claim 57]. 

Claims 10-12 and 14-18 are rejected under 35U.S.C. 102(b) as being 
anticipated by US 2001/0020548 A1 (Burgess). 

Burgess discloses, referring primarily to figure 26, an interlayer interconnection 
unit for a multi-layer PCB, comprising: a first capture pad (shown not referenced, part of 
layer 2) having a first annular ring; a first via (1 1 3') having a first via inner end and a first 
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via outer end, said first via outer end in contact with said first capture pad and encircled 
by said first annular ring; an interstitial bridge pad (shown not referenced, part of layer 
53) having a first side and a second side, said first via inner end in contact with said first 
side of said interstitial bridge pad; a second via (50) having a second via inner end and 
a second via outer end, said second via inner end in contact with said second side of 
said interstitial bridge pad; and a second capture pad (shown not referenced, part of 
layer 4) having a second annular ring, said second via outer end in contact with said 
second capture pad and encircled by said second annular ring [claim 10], wherein said 
first annular ring, said first via, said interstitial bridge pad, said second via and said 
second annular ring are coaxial with each other [claim 1 1], wherein said first via extends 
through a first dielectric layer (51 ), and said second via extends through a second 
dielectric layer (52) [claim 12], wherein said multilayer PCB comprises an internal bridge 
layer (53), and said interstitial bridge pad is a component of said bridge layer [claim 14], 
wherein each of said first via and said , second via has an aspect ratio of at least about 
1:1 [claim 15], wherein said interconnection unit has an effective aspect ratio greater, 
than about 2:1 [claim 16], wherein: said first capture pad is located within a first 
conductive layer (2) said second capture pad is located within a second conductive 
layer (4), and said interconnection unit further comprises a third via extending from said 
first capture pad or said second capture pad to a third conductive layer (1 ) [claim 17] 

Similarly, Burgess discloses, a dual blind via interconnection unit for a multilayer 
PCB, comprising: a pair of opposed coaxial blind vias (50, 113'); and a bridge pad 
(shown not reference, part of layer 53) disposed between said pair of blind vias, wherein 



Application/Control Number: 10/683,641 Page 12 

Art Unit: 2841 

each of said pair of blind vias is in contact with said bridge pad and wherein said bridge 
pad is adapted to electrically interconnect said pair of opposed coaxial blind vias [claim 
18]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 7, 43, and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takubo in view of US 2002/01 17761 A1 (Zohni). 

Takubo discloses the claimed invention as described above except Takubo does 
not specifically state that said interstitial bridge pad has a diameter in the range of from 
about 12 to 20 mils [claims 7, 43], wherein said first blind via and said second blind via 
each comprise a via having a diameter in the range of from about 4 to 5 mils [claim 50]. 
However, it is well known in the art to form pads and vias with diameters in the claimed 
ranges as evidenced by Zohni ([0023]). Therefore, it would have been obvious to one 
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having ordinary skill in the art at the time of invention to form the pad an via diameters in 
the invention of Takubo in the above stated ranges as is known in the art and evidenced 
by Zohni. The motivation for doing so would have been to produce a device with a high 
wiring density. 

Claims 13, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burgess in view of Zohni. 

Burgess discloses the claimed invention as described above except Burgess 
does not specifically state that said interstitial bridge pad has a diameter in the range of 
from about 14 to 17 mils [claim 13], wherein said bridge pad has a diam' eter .. in the 
range of from about 12 to 20 mils [claim 19], wherein said first blind via and said second 
blind via each comprise a via having a diameter in the range of from about 4 to 6 mils 
[claim 20]. However, it is well known in the art to form pads and vias with diameters in 
the claimed ranges as evidenced by Zohni ([0023]). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time of invention to form the pad an 
via diameters in the invention of Burgess in the above stated ranges as is known in the 
art and evidenced by Zohni. The motivation for doing so would have been to produce a 
device with a high wiring density. Moreover, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering that optimum or workable 
ranges involves only routing skill in the art. In re Alter, 105 USPQ 233. 
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Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takubo in view of US 5,928,005 (Li) 

Takubo discloses the claimed invention as described above except Takubo does 
not specifically state that said plurality of interstitial bridge pads are spaced apart from 
each other by a distance in the range of from about 0.7 to 4 mils [claim 24], wherein 
said plurality of interstitial bridge pads are arranged within said bridge layer at a center- 
to-center pitch in the range of from about 15 to 25 mils [claim 25]. However, it is well 
known in the art to form pads with spacing in the claimed ranges as evidenced by Li 
(col. 10, lines 60-65). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time of invention to form the pads in the invention of Takubo with 
spacing in the above stated ranges as is known in the art and evidenced by Li. The 
motivation for doing so would have been to produce a device with a high wiring density. 
Moreover, it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering that optimum or workable ranges involves only routing skill in 
the art. In re Aller, 105 USPQ 233. 

Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takubo. 

Takubo discloses the claimed invention as described above except Takubo does 
not specifically state that said at least one pseudo three- layer core comprises a first 
pseudo three-layer core and at least a second pseudo three-layer core laminated to 
said first pseudo three-layer core [claim 36]. However, the ordinarily skilled artisan 
would recognize that such a modification would only involved a mere duplication of the 
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board explicitly disclosed by Takubo. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time of invention to laminate a second three layer 
board to the three layer board in the invention of Takubo. The motivation for doing so 
would have been to provide additional signal layers. Moreover, it has been held that 
mere duplication of the essential working parts of a device involves only routine skill in 
the art. St. Regis Paper Co. v. Bemis Co., 1 93 USPQ 8. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeremy C. Norris whose telephone number is 571-272- 
1932. The examiner can normally be reached on Monday - Friday, 9:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic / \ 
Business Center (EBC) at 866-217-9197 (toll-free). /(/ a / 
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